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Different methods for isolation of mutations after oligonucleotidedirected mutagenesis have been described (1, 2) . Basically, these methods aim to increase the mutant copy number and hence involve multistep procedures of phosphorylation of oligo, synthesis of the complete complementary strand and followed by ligan'on. Here I describe an easy and efficient method to isolate functionally altered promoter mutations after oligo-directed mutagenesis. The method uses subcloning of the promoter into a promoter-detection vector and mobilization with a helper phage to package mutagenized and wild-type plasmids which are subsequently phenotypically selected. The approach is shown in Figure 1 .
I constructed a promoter-detection vector pMW30 for E. coli and B. subtilis. pMW30 carries the M13 IG region, the spoVG'-'lacZ as the reporter gene and confers resistance to chloramphenicol and ampicillin. I subcloned the divIB promoter of B. subtilis (3), which also functions as a promoter in E. coli, into pMW30 to give pMW33. ss pMW33 was obtained by mobilization with the helper phage M13KO7. I intended to use an oligo which should change the most conserved 'T' of the -10 region into a 'G' thus possibly rendering the promoter less active. 100 ng of unphosphorylated oligo plus 1 ng of ss pMW33 DNA in 10 yX of T4 DNA polymerase buffer were heated to 70°C for 5 min and annealed at 37°C for 1 h. The oligo was extended for 30 min at 37°C by adding 1 /d of dNTPs (2.5 mM) and 1 unit of T4 DNA polymerase. This sample was used to transform 200 n\ XLl-blue E. coli cells for 2 h and then 3 ml of L-broth was added and incubated at 37°C for 1 h. Then 100 /d of M13KO7 (p.f.u. 10 l4 /ml), 30 y\ of ampicillin (10 mg/ml) and 15 /tl of kanamycin (10 mg/ml) were added and grown overnight (M13KO7 confers resistance to kanamycin). Phage particles (mix of M13KO7, wild-type and mutant pMW33) were obtained by centrifuging the culture and collecting the supernatant. XLl-blue was then transfected with these phage particles for 30 min on ice and plated onto selective media containing ampicillin (100 /tg/ml) and X-gal (200 /tg/ml). At this concentration of X-gal a transfectant carrying pMW33 containing the wild-type promoter grows as a deep blue colony with a halo. Among the transfectants obtained 30% were pale blue and the rest were deep blue, ss plasmid DNA was extracted from 6 pale blue colonies and sequenced. 5 plasmids showed the desired change of the most conserved 'T of the -10 region into a 'G' residue. Thus the method easily isolates functionally altered promoter mutations. When the function is not altered, the mutation would be isolated by random sequencing or by colony blot hybridization.
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